The Late Cretaceous Dehshir ophio lite is an important element within the Inner Zagros (Nain-Baft) ophiolite belt and contains all components of a complete "Penrose ophiolite," including tectonized harz burgites, gabbros, sheeted dike complexes, pillowed basalts, and rare ultramafi c-mafi c cumulates. The cumulate rocks of this ophio lite are composed of plagioclase lherzo lite, clinopyroxenite, leucogabbro, and pegmatite gabbro. All the massifs in the Inner Zagros ophiolite belt are overlain by Turonian-Maastrichtian pelagic limestones (93.5-65.5 Ma). Clinopyroxene compositions of Dehshir mafi c rocks are similar to those of both boninites and island-arc tholeiites. Nearly all spinels from the inner ophiolite belt are similar to those of highly depleted harzburgites from intra-oceanic forearcs, although some Dehshir harzburgite spinels plot within the fi eld for abyssal (mid-oceanridge basalt) peridotites. All components of the Dehshir and other ophiolites of this belt show strong suprasubduction-zone affi ni ties, from harzburgitic mantle to ophiolitic lavas. Volcanic rocks have a mixture of dominantly arc-like (island-arc tholeiite, boninite, and calc-alkaline) and subordinate mid-oceanridge basalt-like compositional features, usually with mid-ocean-ridge basalt-like rocks at the base and arc-like rocks at the top. Our data for the Dehshir ophiolite and the similarity of these results to those for Iranian inner and outer belt ophiolites compel the conclusion that a geographically long, broad, and continuous tract of forearc lithosphere was created at about the same time during the earliest stages of subduction along the southern margin of Eurasia in Late Cretaceous time.
INTRODUCTION
Late Cretaceous ophiolites in the Mediterranean eastward through Turkey, Syria, Iran, Oman, Afghanistan, and into Pakistan are fossil slices of Neotethyan oceanic lithosphere (Robert son, 2002) . In the last few decades, many studies have focused on geochemistry and genesis of crustal as well as mantle sequences from Late Cretaceous ophiolites, especially in Oman, Cyprus, and Turkey (e.g., Dilek et al., 2007; Garfunkel, 2006; Godard et al., 2003 Godard et al., , 2006 Robertson, 2002; Floyd et al., 1998; Alabaster et al., 1982 ; among others). Despite broad affi nities to other ophiolites in the Tethyan Mediterranean-Oman ophiolite belt, the Late Cretaceous ophiolites of south-central Iran remain poorly known in terms of geochemistry, petrogenesis, and tectono-magmatic evolution.
The Iranian ophiolite belt, of central interest to this study, lies along the NE fl ank of the Zagros fold-and-thrust belt, which fl anks the Persian Gulf on the southern margin of Eurasia. The Arabian plate has been moving north since Late Cretaceous time as Neotethys was consumed, fi rst as part of Africa, and more recently as a separate plate. The Zagros orogenic belt-in the position of an accretionary prism-manifests this ongoing plate convergence, which is in transition now from subduction to continental collision.
Abundant ophiolites in the Zagros orogenic belt define the suture between Arabia and Eurasia, and comprise two parallel belts. Following Stocklin (1977) , we use "Outer Zagros ophiolite belt" and "Inner Zagros ophiolite belt" to describe the belts containing the Neyriz and Nain-Baft (Dehshir) ophiolites, respectively (Fig. 1) .
The Neyriz ophiolite lies immediately southsouthwest of the Main Zagros Thrust (MZT) and is the best-studied ophiolite of the Outer Zagros ophiolite belt. There is a broad consensus that this ophiolite formed in a suprasubduction-zone environment (e.g., Arvin, 1982; Babaie et al., 2001 Babaie et al., , 2005 Babaie et al., , 2006 Ghazi and Hassanipak, 2000; Ghazi et al., 2003) . The formation and tectono-magmatic evolution of Inner Zagros ophiolite belt, including the Nain-Baft ophiolites and the Dehshir ophiolite of interest here, are controversial and have been variously interpreted as: (1) representing a narrow, Red Sea-like ocean, created at a slow spreading center (e.g., Davoudzadeh , 1972; Berberian and King, 1981; McCall and Kidd, 1981; Desmons and Beccaluva , 1983; Şengor, 1990; Arvin and Robin son, 1994; Arvin and Shokri, 1997; Babaie et al., 2001) ; (2) an arc basin related to Tethyan subduction (e.g., Delaloye and Desmons, 1980; Ghazi and Hassanipak, 2000) ; and (3) a back-arc basin (Shahabpour, 2005; Agard et al., 2006) .
Limited geochronology indicates that inner and outer belt ophiolites formed at the same time during the Late Cretaceous and may have originally been a continuous sheet. Hornblende gabbros from the inner belt yield a K/Ar age of 93 Ma (Shafaii Moghadam et al., 2007) , whereas outer belt Neyriz diabases and hornblende gabbros yield 40 Ar/ 39 Ar ages of 86 and 93 Ma, respectively (Lanphere and Pamic, 1983) , and Neyriz hornblende gabbros yield 40 Ar/ 39 Ar ages of 92.1 ± 1.7 Ma and 93.2 ± 2.5 Ma (Babaie et al., 2006) . These are broadly similar to ages of other ophiolites of the Mediterranean-Oman belt, which get younger toward the west, from ca. 95 Ma for Oman (Hacker et al., 1996) to 90-94 Ma for Cyprus (Mukasa and Ludden, 1987) . This similarity in ophiolite ages and suprasubduction-zone chemistry led Mukasa and Ludden (1987) to identify the Mediterranean-Oman ophiolite belt as "…a[n] ~3000 km long axis of rift-related island arcs" (p. 825). The similarity of ages for inner and outer belt ophiolites and their parallel alignment between the Urumieh-Dokhtar arc and the Zagros fold-and-thrust belt suggest that they may be exposed limbs of a deformed and eroded anticlinoria, and may represent forearc basement between the Urumieh-Dokhtar arc and the Zagros accretionary prism, developed over a N-dipping subduction zone on the southern Eurasian margin. The forearc interpretation is further supported by the ~150 km width of the region encompassed by inner and outer ophiolites, which is about that of typical forearcs (Stern, 2002) . This may be termed the "Iranian forearc hypothesis."
In this paper, we present fi eld, petrologic, and geochemical data for different lithological units of the Dehshir ophiolite, part of the Inner Zagros ophiolite belt, which is exposed south-southwest of the Urumieh-Dokhtar magmatic arc (Fig. 1) . To our knowledge, this is the fi rst modern petrologic and geochemical study of the Dehshir ophiolite. We use this information and our interpretations to test the Iranian forearc hypothesis , i.e., those Zagros ophiolites defi ne the disrupted remnants of a huge (3000-km-long) tract of forearc basement that formed during an episode of subduction initiation along the southern margin of Eurasia in Late Cretaceous time.
GEOLOGICAL OUTLINE
The Zagros orogenic belt consists of fi ve trench-parallel tectonic subdivisions, from undeformed trench fi ll (SW) to magmatic arc (NE; Alavi, 1994) : (1) Mesopotamian foredeepPersian Gulf; (2) Zagros fold-and-thrust belt; (3) outer ophiolite belt; (4) Sanandaj-Sirjan zone; (5) inner ophiolite belt; and (6) UrumiehDokhtar magmatic arc (Fig. 1B) . The Zagros orogenic belt plus foredeep defi nes a classic convergent plate margin (Farhoudi and Karig, 1977; Farhoudi, 1978) . The foredeep represents a fi lled trench, the Zagros fold-and-thrust belt represents an accretionary prism, the ophiolite belts represent disrupted forearc crust, and the Urumieh-Dokhtar magmatic arc is, of course, the magmatic arc. The last four of these subdivisions and the Sanandaj-Sirjan zone are described further next.
Zagros Fold-and-Thrust Belt
The Zagros fold-and-thrust belt (Fig. 1B) refl ects the shortening and offscraping of thick sediments from the northeastern margin of the Arabian platform, essentially behaving as the accretionary prism for the Iranian convergent margin (Farhoudi and Karig, 1977; Farhoudi, 1978) . The Zagros Fold-and-Thrust Belt is bounded on the northeast by the Main Zagros thrust (Berberian and King, 1981; Berberian, 1995) .
Outer Zagros Ophiolitic Belt
Geologic relations observed at the Neyriz ophiolite refl ect those of typical outer belt ophio lites. Three imbricated sheets are recognized in the Neyriz ophiolite, from SW to NE, (Ricou, 1971 (Ricou, , 1976 Ricou et al., 1977) .
(1) The base of the complex includes abyssal sediments of the Neotethys Ocean as slices of Late Triassic limestone, Middle Jurassic oolitic limestone, and Lower-Middle Cretaceous conglomeratic limestone, known as the Pichakun Series (Ricou, 1971) . (2) Two mélange units consist of exotic blocks of Permian-Triassic limestones asso ciated with radiolarites, alkaline and tholeiitic pillow lavas, serpentinites, alkali gabbros, sandstones, tuffi tes, and metamorphic rocks. This sequence (whole package) is similar to the Hawasina Group of Oman (Bechennec et al., 1990) . (3) Tectonic slices of oceanic mantle and crust (the ophiolite component) thrust SW over the Pichakun and mélange series.
Sanandaj-Sirjan Zone
The Sanandaj-Sirjan zone separates the Inner Zagros ophiolite belt from Outer Zagros ophiolite belt. Rocks of the Sanandaj-Sirjan zone make up the metamorphic core of Zagros belt (Mohajjel et al., 2003) . Rocks of the SanandajSirjan zone span most of Phanerozoic time, including imbricated slices of marine and continental siliciclastic sediments metamorphosed under low-and medium-grade greenschist conditions (Alavi, 1994) . Lavas and intrusive bodies accompany these sediments. Because it separates inner and outer belt ophiolites, the nature of this zone is a critical test of the Iranian forearc hypothesis. This zone is generally considered to be either an accreted microcontinent that separated from Gondwanaland during the Early Jurassic (e.g., Stocklin, 1968; Golonka, 2004 ; among others) or a once-active margin of the Central Iranian block (e.g., Berberian and King, 1981; Sheikholeslami et al., 2008; Fazlnia et al., 2009) . We think that the nature of Sanandaj-Sirjan zone sediments, their metamorphism, and their tectonic setting suggest that they are exhumed offscraped sediments of the Arabian plate, which now defi nes an anticlinorium structurally beneath the forearc ophiolites (Fig. 1B) . The presence of such an anticlinorium was fi rst proposed by Alavi (2004, his fi g. 5) .
Inner Zagros Ophiolite Belt
The Inner Zagros ophiolite belt (also known as the Nain-Baft ophiolite belt) occurs in several massifs named after nearby towns. These ophiolites can be traced along strike for ~500-600 km and are, from northwest to southeast, the Nain, Dehshir, Shahr-e-Babak, and Balvard-Baft ophiolites (Fig. 1A) . These massifs contain the components of complete "Penrose ophiolites," including tectonized harzburgites, gabbros, and pillowed basalts. Sheeted dike complexes and ultramafi c-mafi c cumulates are rare. All the massifs in the Inner Zagros ophiolite belt are overlain by Turonian-Maastrichtian pelagic limestones , consistent with the limited geochronologic evidence that these ophiolites formed by seafl oor spreading ca. 90-95 Ma. Several lines of evidence, such as high Cr content (Cr# > 60) of spinel in harzburgite, fl at rare earth element (REE) patterns of the lavas, Nb-Ta negative anomalies and large ion lithophile element (LILE) positive anomalies, and the presence of low-Ti clinopyroxenes in the lavas , indicate that the Inner Zagros ophiolite belt formed above a subduction zone (Delaloye and Desmons, 1980; Ghazi and Hassanipak, 2000; Shafaii Moghadam et al., 2007; Shafaii Moghadam, 2009 ).
The Urumieh-Dokhtar Magmatic Assemblage
The Urumieh-Dokhtar magmatic assemblage forms an Andean-type magmatic arc associated with subduction of Neotethyan oceanic fl oor (Berberian et al., 1982; Shahabpour, 2007) . Magmatic activity continued from Cretaceous to PlioceneQuaternary time, but peak activity was in late Eocene time (Farhoudi, 1978; Amidi et al., 1984; Berberian and King, 1981) . Early igneous rocks were generally calc-alkaline, changing in Oligocene-Miocene time into shoshonitic and alkaline igneous rocks (Amidi et al., 1984) .
FIELD OBSERVATIONS OF THE DEHSHIR OPHIOLITE
The Dehshir ophiolite is exposed discontinuously over ~150 km 2 (Fig. 2) , near the center of the Inner Zagros ophiolite belt. It consists of oceanic mantle and crustal sequences that include harzburgite, gabbro, plagiogranite, sheeted dikes, and pillow lava capped by TuronianMaastrichtian (93.5-65.5 Ma) Globotruncabearing pelagic limestone that rests conformably on the ophiolite ( Fig. 3 ; Sabzehei, 1997) . The Dehshir ophiolite has been previously described mainly as part of regional geological mapping (Sabzehei, 1997) . No petrologic or geochemical studies have been reported for this ophiolite.
No complete lithostratigraphic succession of the ophiolite is preserved, but a tentative reconstruction is presented in Figure 3 , based on several sections evaluated in the fi eld (shown on right side of fi gure). The mantle sequence is exclusively harzburgite with minor leucogabbro pockets (Fig. 3) . The harzburgite exhibits plastic deformation and high-temperature foliation, marked by stretched orthopyroxene and spinel (e.g., Nicolas et al., 1971) . Diabasic dikes (<2 m thick) are abundant in the mantle sequence. Intrusive contacts with the serpentinized peridotite are sharp and regular, suggesting that the harzburgite had cooled at the time of mafi c injection. Some diabase dikes are rooted in small pegmatite gabbro pods. Rodingitized gabbro dikes, recognized by both their whitish weathered surface and secondary minerals such as pectolite (hydrated Ca-Na silicate, Ca 2 NaHSi 3 O 9 ) and wollastonite, are observed throughout the exposed mantle sequence (Fig. 4A ). Pegmatite and isotropic gabbros are common within the mantle sequence (Fig. 4D) . Truncation of gabbro-diabase dikes by serpentinized shear zones is common. No relation between the mafi c dikes injected in the peridotite and those in the sheeted dike complex was observed in the fi eld.
The cumulate ultramafi c-mafi c rocks of the Dehshir ophiolite are characterized by interlayered leucogabbro, clinopyroxenite, and plagioclase peridotite, as pockets within the peridotites (Figs. 3 and 4C ). These rocks grade upward into unlayered, massive gabbros. Slices of amphibole gabbro with plagiogranite dikelets can be observed near Aziz-Abad village (Fig. 2) , showing faulted contacts with the ophio litic volcanics. Rare andesitic dikes intrude the amphibole gabbro.
Dehshir ophiolite volcanics consist of pillow basalts and massive basalt and andesite lava fl ows (max. 100-200 m thick). The base of the volcanic pile is intruded by compositionally bimodal dikes that grade down into a sheeted dike complex. In the sheeted dike complex, each dike (<0.5 m thick) has been injected into others ; locally, rhyolite patches are observed as screens between dikes. Most dikes are hydrothermally altered, especially at contacts. Less altered dikes show a chilled margin on one side and a brecciated margin on the other side. Dikes are both felsic and mafi c; the felsic dikes are younger because they cut the mafi c dikes. Felsic dikes are about three times more abundant than mafi c dikes. The felsic dikes are not associated with felsic lavas, and there is no clear relationship between felsic dikes and granitic plugs.
Dehshir ophiolite volcanics are stratigraphically overlain by Turonian-Maastrichtian (93.5-65.5 Ma) pelagic limestones and cherts (Fig. 4B) . Eocene fl ysch (Qom Formation) and Miocene molasse (red sandstones of the lower Red Formation; Sabzehei, 1997) also rest unconformably on the ophiolite and Cretaceous pelagic sediments.
The metamorphic sole of the Dehshir ophiolite is dominated by alternating actinolite-chloritegarnet-muscovite schists and amphibolites, showing faulted contact with other ophiolite rock units near Zoolouzar village (Fig. 2) . Small biotite-granite plugs, clearly younger than the metamorphic rocks, crosscut these metamorphic rocks. The protolith of the metamorphic rocks appears to have been pyroclastic rocks (tuffs and tuffi tes), evidenced by bedding.
Petrography and Mineral Composition of the Dehshir Ophiolite
About 100 thin sections from all rock units of the Dehshir ophiolite were studied. From these, we selected 17 samples for microprobe analyses, including seven peridotites, two leucogabbros, three gabbroic rocks, two pillow lavas, one amphibolite, and two samples of diabasic dikes injected into harzburgite. Electron microprobe analyses were performed on a Cameca SX-50 equipped with four spectrometers and wavelength dispersive system at the University of Paris VI, France. Operating conditions were 20 nA and a focused beam at 15 kV accelerating voltage, using natural standards.~~~~~+ 
Mantle Sequence
The mantle sequence is dominated by peridotite residues after melting. These ultramafi c rocks are mostly altered to serpentinite, but relict olivines and pyroxenes are common. The intensity of serpentinization ranges from moderate (<40%) to high (>60%). Reconstructed perido tites were mainly harzburgite (<3% modal clinopyroxene) and clinopyroxene-bearing harz burgite (3%-5% clinopyroxene). There is more harzburgite than clinopyroxene-bearing harzburgite in the Dehshir mantle sequence. Textural observations show that clinopyroxenes are magmatic but formed late, perhaps refl ecting melt infi ltration. Harzburgite and clinopyroxene-harzburgite mainly show porphyroclastic texture, with coarse-grained orthopyroxene.
Olivine relicts in harzburgites are homogeneous, Fo 90 to Fo 91 (Table 1; Table 2 ), and are often kink-banded; NiO contents range from 0.23% to 0.44%, typical of mantle olivines (Sobolev et al., 2005 Figure 5A shows some variations in Dehshir ophiolite orthopyroxene (Opx) Mg#. Dehshir perido tite orthopyroxenes have low Al 2 O 3 (0.5%-1.6%) and CaO (0.8%-2.2%) contents (Table 3) , resembling depleted harzburgites from modern forearcs (Fig. 5A) ( Table 3 ) are similar to the very low values found in clinopyroxenes from highly depleted forearc peridotites (Fig. 5B) . Dehshir harzburgite clinopyroxenes are chemically distinct from those of moderately depleted abyssal peridotites, which have signifi cantly higher Al 2 O 3 and TiO 2 contents (Hébert et al., 1990; Johnson et al., 1990) (Fig. 5B) .
Lobate or vermicular Cr-spinel is the main accessory phase in Dehshir ophiolite peridotites. Spinel in clinopyroxene-harzburgites is light brown and Al-rich, with low Cr# (= [100Cr/Cr + Al] = 21-22), whereas depleted harzburgites contain dark brown spinel with high Cr# (61-82; Table 4 ). These Cr-spinels show chemical variations following both midocean-ridge basalt (MORB) and forearc trends of Dick and Bullen (1984) (Fig. 6A) . Spinel compositions are plotted in the discrimination diagram ( Fig. 6B ; Kamenetsky et al., 2001) , where peridotite spinels can be divided into two distinct types: (1) those with low Al 2 O 3 and low TiO 2 contents, consistent with the fi eld of suprasubduction-zone peridotite spinels; and (2) those with more Al 2 O 3 and TiO 2 , similar to MORB peridotites. Some low-Al spinels have (Table 4) , and these values are interpreted to be the result of magmamantle interaction (Cannat et al., 1997) .
Cumulate Rocks
Dehshir ophiolite cumulate rocks are plagioclase lherzolite, clinopyroxenite, leucogabbro, and pegmatitic gabbro. Plagioclase lherzolites have fractionated olivine with Fo 83 to Fo 84 . Oli vine NiO content is lower than that of harz burgite olivines (0.20%-0.22% vs. 0.23%-0.44%), refl ecting magmatic versus residual nature. Plagioclase is bytownite (87) (88) ) to nearly pure anorthite (An 99 ) in these lherzolites (Fig. 4F ). Plagioclase and clinopyroxene are the predominant cumulus phases in pegmatitic gabbros. Clinopyroxene has been partly converted into tremolite, whereas plagioclase is variably altered into sericite and clay minerals. Plagioclase occurs as large euhedral-subhedral cumulus grains in leucogabbros and, together with clinopyroxene, displays coarse-grained granular texture (Fig. 4E) 
Mafi c Magmatic Rocks
Fine-grained isotropic gabbros, pillow basalts, basaltic lava fl ows, and basaltic-andesitic dikes (in sheeted dike complex and intruding amphibole gabbros) are the mafi c magmatic rocks of the Dehshir ophiolite. Plagioclase and clinopyroxene are the main constituents of the isotropic gabbros, defi ning intergranular to subophitic texture. Green amphibole ( magnesiohornblende) and disseminated ilmenite are accessory phases. 
Acidic Rocks
Dacite dikes are common in the sheeted dike complex. Albite microlites, K-feldspar, and quartz are the main constituents. Plagiogranites occur both as dikelets injected into isotropic gabbros and as small plugs emplaced in metamorphic rocks. Plagioclase, ortho clase, and anhedral quartz grains are found in these rocks. Accessory phases are amphibole and biotite.
Metamorphic Rocks
The metamorphic sole of the Dehshir ophiolite is a zone (~50 m thick) of alternating actinolite-chlorite-garnet-muscovite schists and amphibolites. The metamorphic grade varies from greenschist to lower amphibolite facies. These metamorphic rocks show granoblastic to nematoblastic texture with amphibole, feldspar, quartz, muscovite, biotite, chlorite, garnet, epidote, sphene, and prehnite as predominant phases. Plagioclase compositions range from almost pure albite to An 36 (andesine). K-feldspar is almost pure orthoclase (Or 98 ) ( Table 6 ). Amphibole occurs as green hornblende and secondary pale-green actinolite. The most abundant type is fi brous actinolite (Al iv < 0.5; TiO 2 < 0.5%) ( Table 7) . Moreover, amphibole compositions defi ne a restricted trend from magnesio-hornblende to actinolite in the Mg/Mg + Fe +2 versus Si (in tetrahedral site) diagram (Fig. 7) . These amphiboles plot far from the representative magmatic amphibole compositions for oceanic gabbros defi ned by Coogan et al. (2001) , indicating that Dehshir amphiboles are metamorphic.
CLINOPYROXENE COMPOSITIONS OF MAFIC MAGMATIC ROCKS
It is widely accepted that clinopyroxene compositions in basalts are a useful indicator of different magma compositions, and thus tectonic settings (Leterrier et al., 1982) , and of different ophiolite types (Huot et al., 2002) . Compositional contrasts between clino pyroxenes from different mafi c rock units of the Dehshir (Fig. 8A ). The high Mg# of clinopyroxenes is consistent with pyroxene composition in other ophiolites and island arcs (De Bari and Coleman, 1989) . TiO 2 (<0.8%), Cr 2 O 3 (<0.7%), and Al 2 O 3 (0.5%-4%) abundances (Table 5 ) are similar to clinopyroxenes of both island-arc tholeiites and boninites (Fig. 8B) , and the data defi ne a compositional array that is typical of suprasubduction-zone basalts. The low TiO 2 contents of Dehshir mafi c clinopyroxenes likely refl ect a depleted mantle source (e.g., Pearce and Norry, 1979) . The low Na 2 O content (<0.5%) of Dehshir mafi c pyroxenes indicates low-pressure crystallization and the depleted tholeiitic nature of the parental magma (e.g., Bonev and Stampfl i, 2009 ). The low Ti/Al tot ratio places clinopyroxenes in the arc tholeiitic-boninitic fi eld (Leterrier et al., 1982) , further indicating formation in a suprasubduction-zone environment.
WHOLE-ROCK GEOCHEMISTRY

Analytical Methods
Major-and trace-element analyses were carried out using inductively coupled plasma-mass spectrometry (ICP-MS) and ICP-atomic emission spectrometry (AES) at the Centre de Géo-chimie de la Surface, Strasbourg (France), using standard methods (Govindaradju, 1994) . For analyses using ICP-AES, the relative precision is ±10%, while ICP-MS analyses have a precision of ±5%. Table 1 presents chemical data for 37 whole-rock samples, including peridotites and pyroxenites (fi ve samples), leuco gabbros (four), gabbroic rocks (six), basaltic lavas and pillow lavas (nine), felsic rocks including plagio granites and dacitic dikes in the sheeted dike complex (six), amphibolite (one), and six samples from diabasic dikes that intrude harzburgite. Samples have variable loss on ignition (LOI; 0.9%-7.1%, except peridotites, which have up to 11.66% LOI), which attests to the variable degree of alteration of these rocks. We therefore use immobile trace elements and rare earth elements (REEs) for the evaluation of geochemical signatures and the tectono-magmatic environment of the rocks.
Mantle Harzburgites
Harzburgites and clinopyroxene-bearing harzburgites are characterized by Mg# (100Mg/ Mg + Fe t ) values ranging from 87.9 to 90.4. Major oxides such as Al 2 O 3 and CaO are useful for evaluating the degree of peridotite depletion Pearce et al., 1992) . The relatively high modal abundance of pyroxene in clinopyroxene-bearing harzburgite from the Dehshir ophiolite leads to moderate Al 2 O 3 (1.1%-3.6%; Table 1 ). This is signifi cantly higher than Al 2 O 3 contents of highly depleted peridotites from the Izu-Bonin-Mariana forearc , but it is similar to Al 2 O 3 contents of South Sandwich forearc peridotite (Pearce et al., 2000) . In spite of some scatter in CaO contents (0.7%-1.2%; Table 1), the Dehshir harzburgites have CaO/Al 2 O 3 values close to depleted MORB mantle values, 0.7-0.9 (Jagoutz et al., 1979; Hart and Zindler, 1986; Workman and Hart, 2005) , although ratios as low as 0.2 for clinopyroxene-harzburgite may refl ect CaO loss. Harzburgites (AZ06-40, G06-13) are characterized by lower TiO 2 (<0.01%) and Al 2 O 3 (1.12%-1.68%), and rare earth element (REE) contents refl ect a more refractory nature. REE abundances are generally very low but show light (L) REE enrichment (Fig. 9) . Their U-shaped pattern resembles the most refractory peridotites sampled in orogenic and ophiolitic massifs (Godard et al., 2008) . Such selective enrichment in LREE cannot be explained as residues after partial melting of primitive mantle. Three distinct mechanisms have been proposed to account for this enrichment: (1) mantle metasomatism by slab-derived fl uids; (2) contamination by continental sources; and (3) alteration during ophiolite obduction (Prinzhofer and Allègre, 1985;  Bodinier et al., 1990; Gruau et al., 1998) . In contrast, the clinopyroxene-bearing harzburgite is less refractory, as testifi ed by slightly higher TiO 2 (>0.05%), Al 2 O 3 (3.5%), and REE contents. The REE pattern ( Fig. 9 ) is characterized by bulk REE enrichment (relative to the harzburgite) and by LREE depletion with respect to heavy (H) REEs. The REE patterns of Dehshir depleted harzburgites (AZ06-40, G06-13) are similar to both Izu-Bonin-Mariana forearc and Thetford Mines ophiolite (Pagé et al., 2009 ) harzburgites (Fig. 9 ).
Cumulate Rocks
Cumulate rocks include plagioclase lherzolite, clinopyroxenite, pegmatite gabbro, and leucogabbro; the chemical compositions of these rocks are clearly related to their modal mineralogy. Plagioclase lherzolite (G06-20) is characterized by much higher contents of Al 2 O 3 (8.7%) and CaO (9.4%), higher CaO/Al 2 O 3 (1.1), and lower Mg# (82.8) than expected for residual peridotites, and these values are consistent with a cumulate origin. Similarly, the clinopyroxenite has high concentrations of CaO (15.6%) and bulk REEs (Fig. 9 ) and low Mg# (85.7), consistent with a magmatic origin. The origin of mantle pyroxenite is controversial. The major processes that have been suggested for the occurrence of ophiolitic pyroxenite include: in situ partial melting of host peridotite (e.g., Chen et al., 2001) , interaction between melt and host peridotite (e.g., Garrido and Bodinier, 1999) , and crystal segregation along magma conduits (Bodinier et al., 1987) . Clinopyroxenite is characterized by a LREE-depleted REE pattern, signifying that these rocks were neither affected by a metasomatic phase, nor do they represent simple partial melt of surrounding peridotites, but they may be crystal magmatic segregates (Fig. 9 ).
Leucogabbros cover a wide compositional range (Table 1) In general, incompatible element contents are very low in the cumulate rocks because they do not fractionate into the common cumulus phases (plag + cpx + ol). Leucogabbros are strongly depleted in REE. They display slightly LREE-depleted patterns (Fig. 10A ), characterized by an increase from heavy REE (HREE) to middle REE (MREE) (Dy/Yb ~ 1.2 × chondrite) and lower LREE/MREE (Ce/Gd ~ 0.2 × chondrite). The exception is sample G06-6, which is characterized by a steady decrease from HREE to LREE (Yb/Ce ~ 37 × chondrite). Most leuco gabbros show a positive Eu anomaly due to plagio clase accumulation (except sample G06-6). The normal (N)-MORB-normalized trace-element patterns for leucogabbros (Fig.  10B) show strong depletions in Nb relative to LREE (Nb/La = 0.003-0.2 × N-MORB). The leucogabbros are enriched in highly incompatible LILEs (e.g., Rb, Ba, and K) relative to LREE (e.g., Ba/La = 9-675 × N-MORB). They also show prominent spikes in Sr and Pb (Sr/La = 4-502 × N-MORB and Pb/La = 17-67 × N-MORB) and selective enrichment in U relative to the neighboring elements Th and LREE (U/Th = 3-18). The LILE and U abundances could have been affected by alteration.
Pegmatite gabbro is similar in terms of Al 2 O 3 (20.2%), CaO (15%), TiO 2 (0.07%), Mg# (73.4), and CaO/Al 2 O 3 (0.74) to the magmatic rocks containing cumulate plagioclase and clinopyroxene (e.g., . Pegmatite gabbro shows a highly depleted REE pattern (Fig. 10C) , consistent with its cumulate nature. A positive Eu anomaly (Eu/Eu* = 10.5) associated with high Al 2 O 3 , Sr, K, and Ba contents is evidence of plagioclase accumulation.
Mafi c Rocks
The SiO 2 abundances in gabbros cover a broad range (38.2%-54.4%), indicating magmatic fractionation and alteration. Gabbros are characterized by low TiO 2 (0.3%-0.5%) and Zr (13-44 ppm) and high Mg# (58-68), showing a boninitic affi nity (Crawford et al., 1989) . The exception is sample DR05-3, which has higher TiO 2 (1.8%) and Zr (139 ppm) and lower Mg# (42), consistent with tholeiitic affi nity. Compositional data for mafi c igneous rocks plotted on a revised FeO t /MgO versus SiO 2 diagram (Fig. 11) are bimodal, with subequal tholeiitic and calc-alkalic samples. The pillow lavas are tholeiitic, dacite dikes are calc-alkalic, and lava fl ows and dikes scatter in both fi elds.
The gabbros have low Ti/V (8.1-15.8) and fall into boninitic-island-arc tholeiitic (IAT) fi elds of Shervais (1982) , except sample DR05-3, which has higher Ti/V (39.8) and MORB affi nity (Fig. 12) . Dehshir gabbros show three kinds of REE patterns (Fig. 10C): (1) fl at (D05-12, R-12, D06-3); (2) LREE depleted (DZ05-1H); and (3) slightly LREE enriched (DR05-3). Dehshir gabbros are depleted in Nb and Ta and enriched in Sr (except sample DZ05-1H), U, Pb, K, Ba, and Rb relative to N-MORB (Fig. 10D) . Sample DR05-3 is slightly enriched in LREE (La (N) /Yb (N) = 1.5) and slightly depleted in Nb relative to LREE (Nb/La ~ 0.8 × N-MORB).
The pillow lavas range from basalt to andesite (45.4%-61.5% SiO 2 ) and are fractionated (Mg# = 28.5-54.1), with variable TiO 2 (0.4%-1.9%), Zr (25.3-163 ppm), and Ti/V (7.3-43.1) ratios. Pillow lavas are tholeiitic, with FeO t /MgO between 1.5 and 4.5, and plot in the high-Fe fi eld of Figure 11 . On Ti/V diagram (Fig. 12) , they plot in the island-arc tholeiite (IAT)-boninitic fi elds of Shervais (1982) , except samples DAR05-6 and A06-2, which have respectively higher and lower Ti/V ratios, showing MORB and calc-alkaline affi nities. In contrast to the pillow lavas, the basaltic fl ows are mostly ironpoor, plotting in the low-to medium-Fe fi elds of the FeO t /MgO versus SiO 2 diagram (Fig.  11) . Pillow lavas show either fl at REE patterns (La (N) /Yb (N) = 1.1-1.2) or fractionated LREEenriched patterns (La N /Yb N = 2.7-3.3) typical of tholeiitic (IAT) and calc-alkaline series, respectively (Fig. 10E) . Pillowed basalts are depleted in Nb (Nb/La ~ 0.2-0.7 × N-MORB) and enriched in Pb, U, Ba, and Th (e.g., Th/La ~ 1-3 × N-MORB) relative to LREE in N-MORB normalized diagram (Fig. 10F) . Basaltic lava fl ows (samples DR05-2A, DAR05-5) and basaltic dike in sheeted dike complex (AZ06-38) are tholeiitic with 44.9%-51% SiO 2 , 1.3%-1.8% TiO 2 , 66-185 ppm Zr, 3.8%-6.9% MgO, and Ti/V = 21-30. The andesitic dike in amphibole gabbros (DZ05-1D) and a basaltic lava (D06-10) show boninitic affi nities, with higher MgO (7.5%-9.8%) and SiO 2 (50.4%-57.4%) and very low TiO 2 (0.3%-0.4%), Zr (16.8-20.5 ppm), and Ti/V (9.6-10.5). Geochemical results thus indicate that there are two types of basaltic-andesitic fl ows and dikes: (1) calc-alkaline basalt and andesite that are depleted relative to N-MORB (e.g., Yb = 0.9-1.5 ppm versus N-MORB = 3.05 ppm Yb; Sun and McDonough, 1989) , similar to boninite, and (2) tholeiitic basalts with bulk REE contents that are similar or slightly enriched relative to N-MORB (e.g., Yb = 2.9-5.5 ppm; Fig.  10G ). Most basalt lavas are LREE-depleted (La N /Yb N of 0.4-1). They are enriched in LILE and depleted in high fi eld strength elements (HFSE), so that LILE/HFSE ratios are higher than N-MORB (e.g., Nb/La ~ 0.2-0.7 × N-MORB; Fig. 10H ). The exception is sample AZ06-38, which is not so depleted in HFSE (Nb/La ~ 1.1 × N-MORB).
Disruption of rock units during ophiolite emplacement prohibits reconstruction of ophio litic lava chemostratigraphy in detail, but our fi eld observations in conjunction with results discussed here indicate that basalt lava compositions vary from MORB and/or islandarc tholeiitic (IAT) to both calc-alkaline and boninitic with time (Fig. 3) . For example, the base of pillow lavas in Aziz-Abad, Figure 3 right, with island-arc tholeiitic affi nity (sample AZ06-32), is intruded by basaltic-dacitic dike swarms. The fi rst basaltic dikes (sample AZ06-38) are N-MORB, intruded by late dacitic dikes with a suprasubduction-zone chemical signature. There is no fi eld evidence for a break between the MORB-like (lower) and the upper (island-arc tholeiitic/boninite) sequences in the form of an unconformity or intervening sedimentary sequence.
Diabasic Dikes in Mantle Harzburgite
Diabasic dikes intruding harzburgite have a restricted range in silica (48.7%-52.2%). These are fractionated (Mg# = 37.8-64.8) and contain variable TiO 2 (0.3%-1.4%), Zr (10.4-68.2 ppm), and Ti/V (7.2-21.5). Based on FeO t /MgO, they are more like basaltic lava fl ows than pillow lavas , characterized mostly by low-to medium-Fe contents (Fig. 11) , perhaps indicating an H 2 Orich magma (Arculus, 2003) . The dikes fall into island-arc tholeiitic and MORB fi elds of Shervais (1982) , while sample AZ06-29 shows boninitic affi nity (Fig. 12 ) with low abundances of Zr, TiO 2 , and Ti/V ratio and higher Mg#. These dikes have REE contents close to N-MORB (e.g., Yb = 2.2-2.9 ppm). Sample AZ06-29 is distinguished by its lower REE content (e.g., Yb = 0.8 ppm), similar to boninite and to basaltic lavas D06-10 and DZ05-1D. Low REE contents associated with high abundances of compatible elements and Mg# of these samples refl ect melt issued from more refractory mantle source, perhaps as a result of two-stage melting (e.g., Ernewein et al., 1988; Dilek et al., 2007) .
Similar to other Dehshir ophiolite mafi c magmatic rocks, diabasic dikes in harzburgite are characterized by two types of REE patterns: (1) some samples (DAR05-4, G06-16, AZ06-29, and DZ05-4) are depleted in LREE relative to HREE (Fig. 10I) , with La N /Yb N ranging from 0.3 to 0.9 (La N /Yb N = 0.59 for average N-MORB; Sun and McDonough, 1989) . Relative to N-MORB, these dikes are enriched in U, Pb, K, Ba, and Sr (e.g., K/La ~ 2-27 × N-MORB) and depleted in Nb and Ta (e.g., Nb/La ~ 0.3-0.5 × N-MORB; Fig. 10J) , with high LILE/HFSE ratios. The REE profi le of these dikes is similar to those of island-arc tholeiite. If not refl ecting alteration, their high LILE/HFSE values are most simply interpreted as an islandarc signature, where the LILE-enriched aqueous fl uid derived from the subducted slab has modifi ed the mantle wedge, which then has melted to generate basaltic melts with these signatures (e.g., Tatsumi et al., 1986; Stern, 2002) . (2) Diabasic dikes (DAR05-3 and A06-1) have slight LREE enrichment (La N /Yb N = 1.4-1.6) and also are relatively depleted in Nb and Ta (e.g., Nb/La ~ 0.3 × N-MORB), typical of calc-alkaline series. Sample A06-1 is compositionally similar to overlying pillow lavas (which are in faulted contact with peridotite; Fig. 3 ). All dia basic dikes have high Th/Yb (Fig. 13 ) distinct from MORB, confi rming their arc-related affi nity.
Metamorphic Rocks
Amphibolite (sample DZ05-9) shows a depleted composition, with SiO 2 (42.5%), MgO (12.9%), TiO 2 (0.32%), Zr (13 ppm), and Mg# (71.3) abundances similar to depleted basalts and gabbros. The amphibolite falls into island-arc tholeiitic-boninite fi eld on the Ti-V diagram (Fig. 12) . The rock displays LREE-depleted REE patterns (La N /Yb N = 0.6) (Fig. 10K) . Relative to N-MORB, the rock shows negative Nb and Ta anomalies (e.g., Nb/La ~ 0.4 × N-MORB) and positive LILE spikes (U, Pb, Th, Ba; e.g., U/La ~ 8 × N-MORB) (Fig. 10L) . Geochemically, amphibolite is similar to depleted basaltic rocks (DZ05-1D or D06-10), and, therefore, its protolith is thought to have been depleted mafi c rocks.
Felsic Rocks
Dacites in the sheeted dike complex have high SiO 2 (63.8%-71.3%), and low K 2 O (0%-0.09%), TiO 2 (0.32%-0.41%), Zr (45-73 ppm), and Mg# (5.7-42.3), typical of suprasubduction zone-related felsites. Na 2 O abundances are variable (0.2%-6.9%), probably due to alteration. Sample: DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 DZ05-9 G06-20 G06-20 G06-20 G06-20 (Fig. 11) . Relative to N-MORB, the rocks are depleted in Nb, Ta, P, and Ti, whereas U, Th, and Pb show positive anomalies (Fig. 10L) . These rocks show trace-element similarities to low-K tholeiitic or calc-alkaline rock series. Dacitic dikes are distinguished by very low Sr/Y and La N /Yb N (3.9-10 and 1.2-1.3, respectively), and fl at REE patterns (Fig.  10K) , typical of low-pressure fractionates of basalt or melts of amphibolite.
Plagiogranites have uniformly high SiO 2 (>76%) and Na 2 O (>3.8%) and low TiO 2 (<0.22%), K 2 O (<0.41%), and Zr (<78 ppm) contents. They are depleted in total REE and display concave-up REE patterns (La N /Yb N = 2.1-4.1; Fig. 10K ). In spite of the more evolved nature of these rocks, HFSEs are depleted relative to N-MORB. Rb, Ba, Th, U, Pb, K, and Sr display positive anomalies (Fig. 10L) . The presence of a positive Eu anomaly (Eu/Eu* ~ 1-2) may refl ect feldspar accumulation. The plagiogranites and dacite dikes are compositionally distinct, with completely different REE patterns , (Fig. 13) to explore the petrogenesis and tectonic setting of Dehshir igneous rocks. In this diagram, Yb is used as a normalizing factor for Nb and Th to remove the effects of partial melting, fractional crystallization, and crystal accumulation (Pearce and Peate, 1995; . Th and Nb have similar meltcrystal distribution coeffi cients (Leat et al., 2004) , but Th is added in subduction zones, whereas Nb is not. Most Dehshir mafi c rocks (except for fi ve samples) are displaced from the MORB-ocean-island basalt (OIB) array due to higher concentrations of the subduction-mobile element Th. These relations reinforce the conclusion that most Dehshir melts were derived from subduction-modifi ed MORB-like asthenospheric mantle.
COMPARISON WITH OTHER ZAGROS AND OMAN OPHIOLITES AND FOREARCS
This section compares the geochemical features of Dehshir peridotites and lavas with those of other Zagros inner and outer belt ophiolites. This type of comparison better allows us to evaluate whether or not the two ophiolite belts represent inner and outer portions of a single disrupted ophiolite sheet, and thus test the Iranian forearc hypothesis. We also compare the Iranian ophiolites to the well-studied Oman ophiolite. The Oman ophiolite is the on-strike continuation of the Iranian ophiolites, is the same age, and could be part of the same Late Cretaceous forearc as that represented by Zagros ophio lites. We also compare our data with present-day forearcs and ancient equivalents such as the Betts Cove (e.g., Bédard, 1999) ophiolite. 
Inner Zagros Ophiolite Belt
Recent studies of other inner belt ophiolites such as Nain, Shahr-e-Babak, and Baft complexes (Shafaii Moghadam, 2009) suggest that these harzburgites, like the Dehshir harz burgite, are very depleted, characterized by low CaO and Al 2 O 3 , and show geochemical similarities to both forearc harzburgites and abyssal peridotites. The higher content of CaO and Al 2 O 3 in some clinopyroxene-bearing harzburgites may be due to the percolation of and reaction with basaltic melt, as is seen for some abyssal peridotites (e.g., Dijkstra et al., 2006; Pagé et al., 2008) . Because spinel composition is widely accepted for characterizing the geotectonic setting and petrogenesis of peridotites (e.g., Dick and Bullen, 1984; Rahgo shay, 1986; Rollinson, 2005) , we compared peridotite spinel compositions (Cr# = [100Cr/Cr + Al] versus Mg#) from both inner and typical outer (Neyriz) ophiolite belts (Fig. 6) . Nearly all spinels from inner ophiolite belt peridotites are similar to those of harzburgite from intraoceanic forearcs, such as Izu-Bonin-Mariana and South Sandwich forearcs (Fig. 6) , although some Dehshir harzburgite spinels plot with abyssal (MORB) peridotite. It has been demonstrated that Al 2 O 3 content in orthopyroxene and clinopyroxene of residual harzburgite is sensitive to the extent of partial melting and thus tectonic environment (e.g., Dick and Bullen, 1984; Michael and Bonatti, 1985) , because Al behaves as a moderately incompatible element during mantle melting and is progressively depleted during partial melting (Niu and Hékinian, 1997) . Orthopyroxene and clinopyroxene porphyroclasts of other inner ophiolite belt harzburgites are also depleted in Al 2 O 3 , resembling those of harzburgites from Izu-Bonin-Mariana and South Sandwich forearcs (Fig. 5A) .
Dehshir lavas have geochemical signatures similar to those of other inner ophiolite belt lavas . Nearly all of these fall into island-arc tholeiitic and boninite fi elds on a Ti-V diagram, similar to both depleted Lasail lavas (V 2 lavas) of Oman and as Izu-Bonin-Mariana forearc (Figs. 15A and 15B ). The lavas with low REE abundances are also distinguished by very low HFSE contents relative to N-MORB, suggesting similarity to boninitic melts produced by melting of highly depleted mantle. Barring unusually systematic alteration, the similarity in positive spikes for both Dehshir lavas and other inner belt ophiolites shows participation of slabderived fl uids in the mantle wedge (Fig. 15B ). Similar to Oman ophiolitic lavas, Dehshir lavas show two trends: (1) some have REE patterns similar to Geotimes (V1; lower sequence) lavas, consistent with tholeiitic affi nities (Fig.  15E) , and (2) others have depleted REE patterns similar to Lasail (V2; upper sequence units) lavas, showing a more arc-like source (Fig. 15E) . However, Dehshir depleted lavas are more depleted in HREE and HFSE compared to Lasail lavas, suggesting a highly refractory source, such as that responsible for Izu-BoninMariana and Betts Cove boninites (Fig. 15G) . A highly depleted residue was also suggested for generation of Izu-Bonin-Mariana and Betts Cove fore-arc boninites (e.g., Pearce et al., 1992; Bédard, 1999) .
Outer Zagros Ophiolite Belt
Among outer belt ophiolites, only the Neyriz ophiolite has been studied in suffi cient detail to be useful here. Whole-rock compositions of Neyriz ophiolite peridotites are highly depleted in both CaO (0.25%-0.45%) and Al 2 O 3 (0.18%-0.43%) (Jannessary, 2003) . Orthopyroxenes in both porphyroclastic and granoblastic harzburgites are also depleted in Al 2 O 3 . Neyriz harzburgite spinel is characterized by high Cr#, like those from Mariana trench and other forearc peridotites (Fig. 6 ). All of these characteristics are similar to those of modern (e.g., Izu-BoninMariana ; Pearce et al., 1992) (Fig. 15D) . Neyriz ophiolite lavas generally have higher Ti/V than Dehshir lavas, falling mostly in the MORB-BABB (Back-Arc Basin Basalt) fi eld (Fig. 14B ). Many Dehshir lavas are more depleted in HREE and HFSE relative to Neyriz lavas (Fig. 15D) . Compositionally, the Neyriz lavas are intermediate between tholeiitic lavas of the Oman Geotimes unit and depleted lavas of the Lasail unit (Figs. 14B, 15E , and 15F).
TECTONIC SETTING OF DEHSHIR AND OTHER SW IRANIAN OPHIOLITES
Considered together, our data for the Dehshir ophiolite, and the similarity of these results to those for Iranian inner and outer belt ophiolites along with the better studied Troodos and Oman ophiolites, compel the conclusion that a long, broad, and continuous tract of oceanic lithosphere was created at about the same time during the Late Cretaceous along the southern margin of Eurasia. This tract extended beyond Iran through Syria and Turkey as far as Cyprus to the west and Oman and perhaps Pakistan to the east. The similarity of ages for igneous rocks and overlying sediments, both along (from Cyprus to Oman) and across (inner to outer belt) the ophiolite belt indicates that a successful model should explain all of these occurrences. All components of the Dehshir and other ophiolites of this belt show strong suprasubductionzone affi nities, from harzburgitic mantle to lavas . Most volcanic sections have mixtures of arc-like and MORB-like compositions, usually MORB-like at the base and arc-like at the top. Mid-ocean-ridge-like basalts do not require a mid-ocean-ridge tectonic environment because such lavas are not diagnostic of tectonic environment, only that asthenospheric mantle melted to ~10%-20% due to decompression. A two-phase tectonic model would be required if there was evidence for a signifi cant hiatus between MOR-like lower basalts and arc-like upper basalts, but this is nowhere reported. Instead, the volcanic succession appears to refl ect progressive depletion of originally fertile mantle due to increased water fl ux when the foundering lithosphere reached a certain depth and true subduction started. This interpretation is consistent with results of recent Shinkai 6500 diving on the inner trench wall of the Mariana Trench, which found MORB-like basalts, interpreted as fi rst-stage melts of asthenospheric mantle when subduction started there in Eocene time (Ohara et al., 2008) . This inference precludes models calling for the Dehshir and other SW Iranian ophiolites to have formed at a normal mid-ocean ridge, a small Red Sea-like basin, or anywhere except at a strongly extensional, incipient convergent margin. This is consistent with the observation that Zagros ophiolites formed when relative plate motions in the region changed dramatically (Garfunkel, 2006) .
The important remaining questions become: (1) where exactly in an intraoceanic arc system did these ophiolites form, arc, back-arc basin, or forearc? (2) Did these ophiolites largely form in place adjacent to the southern margin of Eurasia (autochthonous or para-autochthonous) or are they far-traveled, exotic fragments of oceanic lithosphere (allochthonous)? Given that suprasubduction-zone ophiolites form by seafl oor spreading at a convergent margin, this could be either a back-arc basin or a forearc during the earliest stages of subduction (Pearce, 2003) . Lava compositions do not distinguish between these options, although boninites are rare in back-arc basins (Bédard et al., 1998) . Peridotite compositions do serve to distinguish between forearc and back-arc settings. Dehshir and other SW Iranian ophiolitic peridotites include ultradepleted harzburgites that today are only found in modern intraoceanic forearcs. At some point in their evolution, the shallow upper mantle beneath the forearcs experienced much more extensive melting-to the point of clinopyroxene exhaustion-than is found anywhere else in present-day Earth (Bonatti and Michael, 1989; Neumann and Simon, 2009) . Because modern forearcs are cold and incapable of generating melts, this catastrophic melting must have occurred under very special conditions, most likely when subduction began. A much larger volume of magma is produced when a subduction zone fi rst forms than for mature arcs (Stern and Bloomer, 1992; Jicha et al., 2006) . Such large volumes of melt generation require residual peridotites to be unusually depleted. This is consistent with the observation that boninites and very depleted tholeiitic basalts are produced during subduction initiation and are common in the well-exposed Izu-Bonin-Mariana forearc (Stern, 2004) .
The interpretation that Dehshir and other Zagros ophiolites formed in a back-arc basin also meets tectonic diffi culties because there is no obvious associated arc. Any such arc to the north requires S-dipping subduction, collision with Eurasia sometime after 90 Ma, and reversal of subduction polarity, for which there is no evidence. Alternatively, an arc to the SW, overlying a N-dipping subduction zone, must have been completely obliterated. There is no evidence that anything like either of these scenarios happened. Instead, the SW Iranian ophiolites today lie in a forearc position, which is most simply explained as being forearc crust preserved in situ since Late Cretaceous time.
The preferred scenario, whereby a broad tract of ophiolites formed along the southern margin of Eurasia during a subduction initiation event, is summarized for Dehshir, SW Iranian ophiolites, and other Late Cretaceous ophiolites from Cyprus to Oman in Figure 16 . This interpretation answers the second question as well: these ophiolites formed essentially where they are today, attached to the southern margins of Eurasia. They are not far-traveled, exotic fragments of oceanic lithosphere but are partially preserved fragments of an oceanic forearc that formed when subduction began along the southern margin of Eurasia, ca. 95 Ma.
CONCLUSIONS
The Dehshir ophiolite is an important element within the Inner Zagros ophiolite belt. Along with other Zagros ophiolites, Dehshir represents autochthonous forearc lithosphere that formed by seafl oor spreading along the southern margin of Eurasia during Late Cretaceous time. This forearc crust was once continuous, both across the two belts as well as from Cyprus to Oman. This forearc has been disrupted by continued shortening, especially since collision began with Arabia in Miocene time, as well as by underplating beneath the forearc and subsequent exhumation of the underplate to form the Sanandaj-Sirjan zone. Zagros ophiolites and correlatives from Cyprus to Oman constitute a tract of oceanic lithosphere that formed along the southern margin of Eurasia during a subduction initiation event. Since that event, the Zagros orogen has evolved as a convergent plate margin, with the Persian Gulf representing a fi lled trench, the Zagros fold-and-thrust belt representing an accretionary prism that continues to grow, and the Urumeih-Dokhtar magmatic complex representing a waning magmatic arc. This interpretation provides a robust and simple framework for understanding the tectonic evolution of the region.
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